Regulation of sodium-dependent phosphate transport by parathyroid hormone in opossum kidney cells: adenosine 3',5'-monophosphate-dependent and -independent mechanisms.
The hormonal regulation of Na+-dependent phosphate transport was studied in opossum kidney (OK) cells. PTH caused time- and concentration-dependent decreases in Na+-dependent phosphate transport, with 10 pM PTH-(1-34) producing a 19% decline in phosphate transport. The EC50 for PTH inhibition of phosphate transport was 50 pM. Kinetic analyses of phosphate transport indicated that PTH decreased the maximum velocity without affecting the Km for phosphate. PTH increased cAMP formation with an EC50 of 10 nM. 8-Bromo-cAMP and (Bu)2cAMP also inhibited phosphate transport. Forskolin increased cAMP formation and decreased phosphate transport, whereas the cyclase-inactive forskolin analog 1,9-dideoxyforskolin also inhibited phosphate transport. The PTH analog [8,18-norleucine,34-tyrosinamide]PTH-(3-34) reduced phosphate transport at concentrations from 10 nM to 30 microM, but did not increase cAMP formation at concentrations up to 10 microM. The adenylate cyclase inhibitor 2',5'-dideoxyadenosine produced concentration-dependent decreases in PTH-stimulated cAMP formation, but did not influence PTH inhibition of Na+-dependent phosphate transport. Vasoactive intestinal polypeptide and prostaglandin E1 increased cAMP formation in OK cells, but were weak inhibitors of phosphate transport. This study suggests that cAMP may not be the only transmembrane signaling mechanism involved in the regulation of Na+-dependent phosphate transport by PTH-(1-34) in OK cells.